The response of Paracoccidioides spp. to nitrosative stress.
Paracoccidioidomycosis (PCM) is an endemic disease in Latin America caused by species belonging to the genus Paracoccidioides. During infection, immune cells present a variety of defense mechanisms against pathogens. One of these defensive strategies is the production and release of nitric oxide (NO) and S-nitroso thiols (e.g., S-nitrosoglutathione, GSNO), which produce reactive nitrogen species (RNS). This results in damage to DNA and membranes, inhibition of respiration and inactivation of cellular enzymes. In response to nitrosative stress, human pathogenic fungi possess defense mechanisms to prevent the adverse effects of NO, which helps them survive during initial contact with the host immune system. To understand how Paracoccidioides spp. respond to nitrosative stress, we conducted this study to identify genes and proteins that might contribute to this response. The results of proteomic analysis demonstrated that nitrosative stress induced a reduction in the expression of proteins related to the mitochondrial electron transport chain. This hypothesis was supported by the reduced mitochondrial activity observed in the presence of GSNO. Additionally, lipids and branched chain amino acid metabolism enzymes were altered. The role played by enzymes acting in oxidative stress in the RNS response was remarkable. This interface among enzymes acting in both stress responses was confirmed by using a RNA approach to silence the ccp gene in Paracoccidioides. It was observed that mutants with low expression of the ccp gene were more sensitive to nitrosative stress.